Brief Introduction to OAG

OAG TOO IS fOI’ General UserS ¢ Group of accelerator physicists and programmers formed in
1995 to “apply the lessons of commissioning to accelerator
operation.”

A Contribution to the “Getting Started with * We write high-level applications for physicists, engineers,

and operators, e.g.,

EPICS” Lecture Series

- Automated startup and shutdown

— Orbit correction and steering
Michael Borland

Operations Analysis Group )
APS Operations Division * We manage the accelerator data logging systems and

Argonne National Laboratory configuration control systems.
August 24, 2004

- Accelerator experiments

* Much of the software we write is generic and can be used in
any EPICS context.

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004 Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004
Outline Intended Audience
* Brief introduction to Operations Analysis Group * We cater to a range of users
* Intended audience ~ Programmers in a variety of languages

« What you'll learn — Those who want commandline tools

- Those who want an easy-to-use graphical user interface
e How to access the software (GUI)

* General features of OAG applications Today, we'll concentrate the last type.
* Accessing the accelerator data logs * Underlying software is the same.

e Performing data analysis

¢ Controlling things through EPICS

e Summary

Two later talks will concentrate on the details.
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A Few Details

¢ We build our applications out of two components

- Tcl/Tk: a scripting language that allows easily making
graphical user interfaces (GUISs).

- SDDS: a type of general data file and a toolkit of C
programs that work with such files.

¢ Almost all the screen-shots in this presentation are Tcl/Tk
GUIs.

* The data processing is done by SDDS tools hidden under the
Tcl/Tk layer

- SDDS Toolkit for data processing and display
- SDDS/EPICS Toolkit for EPICS-specific functions
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Accessing the Software

e For AOD, ASD, and XFD staff with
access to a Sun workstation, access is
via your workspace menu

Right-click on the background to
bring up the workspace menu

Click on “Accelerator Data”

Click on “OAGapps”

 Others can download from our website:
http://www.aps.anl.gov/asd/oag/oaghome.shtml
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What You Can Learn from this Talk

* Types of applications that are available from OAG
 Features and usage of specific applications
- Detailed click-by-click guidance,
- Review of the interface, or
- Listing of major features.
e Important concepts for using OAG applications
- SDDS files and “meta-applications”
- Reusing data and programs
e How you can do even more with SDDS Toolkits
e How OAG software differs from similar EPICS clients
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OAGapps Main Menu
Miscellaneous

Generic applications for controlling——"" " s oo e =
things in EPICS Rout ine Operations ->:
L . Storage Ring |
Applications for accessing the accelerator Storage Ring Knobe =
data Iogs Storage Ring Physics - |
Storage Ring Fower Supplies > |
Storage Ring Steerin g -
Storage Ring BEMs =
Storage Ring RT Feedback = |
Storage Ring RF -
PER =
Booster N
Linac Routine Operations -
Linac Physics Menu ->|
rf Gun 7>|
. . . Save/Compare/Restore - |
Data collection, review, and analysis =™———l ./ viiicres =
Utllltles Software development -
Physics - |
Power Supply -

Close SubMenus | Kill
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A Typical OAG-Style Application Context-Help Feature

14:48:35: Working...
14:48:36: Remember: double-right-click to bring up context help J

Workin
Remember: double-right-click to bring up context help J

N —_—
mec BT Enail e DR ? \

EntryBux\ Buttons \ Mise

Plain enfy ge
Entry widoRt pity file

E support:
El isable button:

7

Print| gave s...| Email...| Expand Dialog...

Entryﬁux\ Buttons Y tisc. Y

Plain entry widget: My entry

Entry widget with file selection support: #|[/home/oxygen/BORLAND/myFile. sdds
/home/oxygen/BORLAND/myFile. sdds
lgpmelowrs ;
[3.14159

Entry widget with command support:

[My entry
£[|/home/oxygen/BORLAND,/myFile. sdds
w||/home/oxygen/BORLAND/ myFile. sdds
o [F-Tatseze

selection support: Entry widget with enable/disable button:

ntext Help
This is a entry box with
command support. You
can click on the
combo-box button to
bring up a selection of
commands and to select
files.
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The Command-Selection Feature Helps Link Applications

Working. ..
Remember: double-right-click to

14:23:14: Working...
14:23:15: Remember: double-right-click to bring up context help J

Print| ssve As...| Enail .. | Eepand Disleg

Ent.ryEnx\ Buttons Y Miso.

V]

Print| save As...| Email...| Expand Dialog

Batzyaere\ Buttans \ wise. \

Plain entry widget:

Plain entry widget: My entry
ey wget with Flile aclection SUFRoFt 2])home/oxygen/BORLAND /myFile. sdds Entry widget with file selection support: 5 |[/home/ oxygen/ BORLAND /myFile.sdds
Entry widget with command support: :I|/hame/oxygen/EORLAND/myFile.sdds p Entry widget with command support: v|)home/ oxygen/ BORLAND /myFils . sdds
Enty e, LR Entry widget with enable/disable button: ile Select...

Select Recent...

Filter: |/the/heliDs5/BORLAND/Dag/appS/er/tcltkapp/Dagapp/* I S —————
Directories Files quick§DDSplet -dataFileList /home/oxygen/BORLAND/myFile.sdds

/ oD81ider quickSDDSFit -filename /home/oxygen/BORLAND/myFile.sdds

T ADTFilter quick§DDSDSP -filename /home/oxygen/BORLAND/myFile.sdds
3ScreenData/ APSCalibrateDCES quick§DDSStatistics -filename /home/oxygen/BORLAND/myFile.sdds
cvs/ BPSCalibratePSTS sddsExportData -dataFileList /home/oxygen/BORLAND/myFile.sdds
0. Common/ APSLinacDiagConfig zemacs /home/oxygen/BORLAND /myFile.sdds
0.sclaris/ APEMWST dtpad /homse/oxygen/BORLAND/ myFile. sdds
O.solaris-sparc/ APSMeasureTunes sddsquery rhome/ozygen/BORLAND/myFile.sdds

sdds2stream —rows (home/oxygen/BORLAND/myFile.sdds
Custom command. ..

2bsorberWaterReview
AlarmProbabilityAnalysis
attendancechecklist
AttendanceNotification
EEPMHistWaveformsetup
BCorrControl
BMagFFTMonitor
ERampControl

Selection: [/home/helics5/BORLAND/oag/ apps/sre/ toltkapp/oagapp
Filter | Cancel

* Select file
* Select recently-used file
* Launch another application using given file
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Why All the Files?

e OAG applications require input and output filenames as
part of data processing

¢ Some feel this is inconvenient or even bad software
design

e However, using files

- Lets user name and identify data and results

- Creates open-ended “meta-applications” out of many
small, simple applications

- Lets anyone add to the application suite

- Avoids getting trapped by software that doesn't do what
you want
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Alarm Logger Review

e The alarm logger review utility allows

Reviewing alarms by subsystem and time period

Finding alarm times, severity, and status

Viewing related information (e.g., status bits)

Histogramming alarm density

Look for overlapping alarms
e We monitor alarms on 14k process variables

* Private alarm logs also supported
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Miscellaneous

B
Bl

Generic Controllers

alarm logger review.

Data logger review

Monitor data review...

Routine Operations

PV Change Logger. ..

SR Data Review

Glitch data review...

Storage Ring

Review PEM Error and activity Log...

gtorage Ring Knobs

Alarm probability analysis...

Storage Ring Physics

Search alarm review...

Storage Ring Powsr Supplies

Extended monitor data review...

Storage Ring Steering

Data log comparison...

Storage Ring BFMs

Search data review...

Storage Ring RT Feedback

OPI data review...

storage Ring RF

Injector Beam Time Review...

PAR

Check data loggers...

Booster

Attic

'
v

Linac Routine Operations

Close SubMenus | Kill

Linac Physics Menu

rf Gun

Save/Compare/Restore

SDDS utilities

software development

Physics

Power Supply
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Close §ubMenus | Kill
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Access archives of
accelerator-related data

* Review alarm history
* Review signal values

* Review history of
setpoint changes

Review glitches

Find process variables
in the data loggers

M. Borland, OAG/AOD, August 24, 2004

Alarm Logging or ALH?

e ALH (ALarm Handler) is a GUI for alerting operators to

alarms

e ALH logs data, but
- Must have GUI open

- Not space efficient

- No analysis tools

* sddsal ar nl og provides

- Background logging

- Space-efficient format

- Sophisticated analysis and review tools

Operations Analysis Group Software for General Users
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Preset Plots Dialog A Typical “SDDS Plot”

=] =
4 * Cevice ~ +60%
Plot modifiers — | = i =
¥ &5

Printer: [oagl

H 2 Air T t: ( lcts)
Preset plot choices o éﬁﬁ:ﬁ;i::z Gz ? : I

(select one or more) ol

Room AJLb Temperaturs
Room 2114 Temperaturs
For example, select

“Zone Air Temperatures SR-02 Differential Pressure

SR-N7 Mixing/Rypase Valve

Zatra options:

” 102 supply/Roturr. Zlow
(sep p|0ts) SR-02 SLpply Tenpers.urs

SR-UL Sipply Pressirs
SR-02 Vecuum Skid Water Temperature
SR-07 Vacim Sicid Vaiue Rasinion
in-04 Sifferont ial T
SR04 i Log/Bypus

Valve /

Filter optica:

app1y Filter | |

socept 211 | |

Button to actually make plot o G || e | bene |
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lle Edit View Go Bookmarks TIools Window Help

- [ i sonags i govsiraagraaghame it

| pack T Fomerd | Reload  Stop
|7 ZhHome | (gBookmarks £ 0AG home page £ Google _#SHit Surnary g ASD Operaga
] | [EH 0AG Task Managar Walcoms 54 Oneratians Anayeis Graup - Agvan. |

QOperations Analy,

Operations Analysis Group

A o] d Division---Arg i Laboratory

Mission Statement

The mission of OAG is to apply integrated and in physics, operation, simulation,
and high-level software to the operation, understanding, and enhancement of the Advanced Photon Source

of software for highly-automated, highly-reliable acceerator operation, data collection,

. Development, e, and
diagnosis, and experimentation

2. Development, e, and of software for accurate, timely simulation of APS accelerator systems

3. Development and exploration through simulation and experiment of innovative ideas for accelerator enhancements to improve the:
quality and reliability of beam delivered to users.

4. Integration of knowledge and understanding of the interplay of accelerator subsysters to provide reliable advice and decisions on
accelerator operations and modifications

Graphics Gallery

Photos of the APS bunch compressor.
First 6-day top-up run.

Current APS SDDS plots. (Link moved to Operations tab.)
Storage ring current and lifetime. (Link moved to Operations tab.)

APS RF Gun Beam and Electromagnetic Field Simulation =
56 EL A \£ 8 | Document Done (1948 sece) I Lo |
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Exporting Data

In this case, “sddsExportData” is launched from the data review
application to allow exporting the selected data.

= et

Data from Process Water/Air Temps logger.

8 data files passed by parent.

print| save Az Ensil. Ewpand Disley

Input File Operations

Include columns:

Time,*Zone#|

Exclude columns:

SCAN FILE(s) | FAST SCAN

Time filter: + Yos « No
start (¥/M/D/H): 2004 |8 z 0
End  (¥/M/D/H): (2004 |8 IE 24

Sparsing: [¢ 1 . 2 o 4 . 8 . 16 . 32|

Output File Operations

output. type‘o §DDS ., Text -, Plain spreadsheet .. CSV spreadsheet ., Old-style CSV

Filename or email address: |

Export | Email
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Exporting Data

Y S

Scannmg /home/helios/oaghata/monitoring/processat er/processhater-2004-222
~080%

Combining and sorting.
21 items chosen for export. J

print| save Az Enail .. | Ewpsad pisley.

Input File Operations

Include columns: |T1‘me,*Zoneﬁ
Exclude columns:
SCAN FILE(s) | FAST SCaN

Time filter: 4 ¥es +, No
Start (¥/M/D/H): [2004 [ B
End  (vw/D/H): 2004 [57 )9 21

sparsing: iy avavmvaz‘
output type|® sODS o Text .. Plain spreadshest ., CSV spreadshest - Old-style C8V

1 guame or email address: |/home/oxygen/BORLAND/zoneTemp.sdds| | = =]

Email /
d
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Exporting Data

Dats from Process Water/Air Temps logger.
8 data files passed by parent

print| save ns Buail Epand Disloy

Input File Ope:

Include columns: [Time,*zZone*| = | a
Exclude columns: | Export Belection List

_sean FILe(s) | FasT scan (o G:PW:Sectorl /2ZoneTemp ]

MFile ope | G:PW:gectorll/12ZoneTemp

Time Filber: S isoo \ G:PW:Sectorl3/1l14ZoneTemp

—— G:PW:Sectorl5/16ZoneTemp
S (AmeyERe | AT : 0 G:PW:Sectorl?/18ZoneTemp
ot e 12001 |5 e 24 G:PW:Sectorl 9/ 20ZenaTenp
Sparsing: |0 1w 2wdw8w 16 32| G:PW:Sector2l/22ZoneTenp

G:PW:Sector2d/24EoneTemp
G:PW: Sector25/ 26ZonaTemp
G:PW:Sector2i/28ZoneTemp 2!
:PW:Bectorif/ 30ZoneTemp
(PW:Bector3/dZoneTemp —
:PW:Sector3l/32ZoneTemp
:PW:Bector33/3dZoneTemp
:PW:Sector35/36ZoneTenp v |

a” Zones were SeIeCted' 1 Closel Clearl Accept | Belect all |

output. type‘O SDDS ., Text ., Plain spreadsheet ., CSV spre

Filename or email address:

Export | Email

GG @

The air temperatures for

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004

Working with Exported Data

~0809. 0001
Combining and sorting.

21 items chosen for export.
Data exported.

Print| Save As.. .| Enail .| Espand Dislog

Input File Operations

Include columns: [Time,*Zonex

Exclude columns: |

SCAN FILE(s) | FaST scan |

Time filter: ¢ Yes ., No
start (¥//D/H): [2004 8 |2 o
End  (y/w/o/m): [2004 B v 24|
Sparsing: (¢ 1 v 2 w4y B8y 16 32|

output. type“ SDDS - Text «, Plain spreadsheet ., CSV spreadsheet ., Old-style CSV

Output File Operations

Filename or email address: |/home/oxygensBORLAND/zoneTemp. sdds

Export | Email File Select...

Select Recent...

sddsedit /home/oxygen,BORLAND/zoneTemp. sdds
quickSDDSplot -dataFileList /home/oxygen/BORLAND/zoneTemp.sdds
Ui ckGDREEIE i dd.

QUickSDDSDSD —filename /home/oxygen/EORLAND/zoneTemp.sg>
isticc —filename /home/oxygen/EORLAND. e

sddsExportData —dataFileList /home/oxygen/BORLAND/zoneTemp. sdds

xemacs /home/oxygen/BORLAND/ zoneTemp. sdds

dtpad /home/oxygen/EORLAND/zoneTemp . sdds

sddsquery /home/oxygen/EORLAND/zoneTenp. sdds

sdds2stream -rows /home/oxygen/BORLAND/zoneTemp. sdds

Custom command. . .
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“quick SDDS DSP”: Digital Signal Processing

- = e
| 2
Quick Monitor...
ta 1 —> [13 M 7 3 T G:PW:Sector3dl/32z T G:PW:Sector33/34z T G:PW: 5
- a_ 990F Yo Tt]gr?;/aezoneT:rf\p?é:Fw:Sei?gr?'?fﬁzoneTer\p?é:FW:SeE:‘gr;g“/dDZoneTZrcn
D E || uick vavesorm menitor. .. U|Ck |nterface5 to B, , P,
Routine Operat ions ? ||| mxperiment pesigner... . . P /home/ozygen/BORLAND/zoneTemp. it —truncate —window=hanning —s
SR Data Review = ||| "outcx experinen. .. basic SDDS capabllltles Uppresshverage J/
Storage Ring - ”I Quick sddsplot... print| save As.. | Email .| Expand Dialeg. .|
Storage Ring Knobs = || cuicx sops fitting. .. .
Storage Ring Physics => || guicx soos ose... ¢ Graphlcs Input file preset by For e | Toriless \ morileer
storage Ring Power supplics > |l ouiex spps statistics... L. export application fFilename: |/home/oxygen/BORLAND/zoneTenp. sdds >
Storage Ring Steering — ”I o e P ° Flttlng Variables
Storage Ring BPMs = e .
————— ”I :X"(’“jf“st f“] Select independent Independent variable: [Time Select. ..
onvert test file... Fpr .
.
Storage Ring RF - | ["ouicx controtlav. .. Dlgltal Slgnal and dependent A conversion: | none . minutes o hours ¢ days |
ear => | “compute tnvers response Hatrix... i variables
Booster -> ”H o Totmeno Nt enirerents o proceSSIng Dependent variables: [G:PW:Sectorl/2ZoneTemp, G:PW:Se Select...
Linac Routine Operations = || soos 3p prctter... . . Specify output Output file: [/home/czygen/EORLAND/zoneTemp. f1t] ]
1| <505 sesge meviore * Statistical analyses i a:(’j' P aree data icrerval; :
i Gl ”!\ Attic processing Truncate or pad? ¢ Truncate ., Pad . Neither|
Save/Compare/Restore i ° Ed |t
— Window: \0 Hanning -, Welch -, Parzen . None‘
SDDS utilities arameters
e e | . P Miscellaneous: |_| Normalize W Suppressaverage | Fulloutput _j PSDOutput
Physics Plot style: |y Lin-Log # Log-Log . Log-Lin
e Export/import _
o Bomy | Do the analysis
oo oot T and display results= _Copyaf Run | Redispiay |
erations Analysis Group Software for General Users . Borland, , August 24, erations Analysis Group Software for General Users . Borland, , Augu ,
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Example of FFT Results More DSP: NAFF

= audsopsosr

2HUS18Columnl 6 7TEM35FP5249Temp, G: AHUS18Co1unnl 6 TIDZ5FPS251 Temp, G &)
HUS18Columnl66BM35FP5252Temp ~terminatesearch=frequencies=1 -trun
¢ate -pipe | sddsprocess -pipe=in /home/oxygenll/BORLAND/ 2HUTamp .
naff -convertUnits=column,*Phase*,deg,,57.295779513062323

L

| e | |
EET\ WAFE \ TOFilter \ FOFilter |
To make it more | Fitename: |/heme/oxygen/BORLAND/AHUTenp. sdds ~

interesting, look variables
Independent variable: [Time S —
atall 172 AHU F

Cconversion: |\ none . minutes , hours # days|

temperatures for
the experimental
hall.

Dependent wariables: G:AHUSOSColumn89IDSFPS057Temp,' Select...

output file: [/home/oxygenl0/EORLAND/AHUTemp. naft |

Frequencies: i

Truncate: |4 Yes .. No

Presentation: ‘v Straight & Campact‘

v Alphanumsric . Frequency - amplitude

Sort (compact presentation): e
+ Phase # Significance

Copy.. . Run | Redisplay
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NAFF Reveals a Wealth of Informatlon “quick SDDS Statistics”

* Histograms

* Statistics
computation

e Qutlier analysis

13:4 : sddsmultihist -expand=0.001 -separate -sides —columns=p
requency,Phase, Amplitude,8ignificance /home/oxygeniD/EBORLAND/AHUT
emp naffiompet’/hone/ozygent 0/BORLAND/AHUTenp maff.cupet.hist bi| |
ns<50

rint| save As...| Email...| Bxpand Dialog

e Correlation Histogran Y, sorrelate \, Statiotics Y mutlier
analys|s Filename: |/home/oxygenl(/BORLAND/AHUTemp.naff.cmpot i
Variables

Data variables: [Frequency,Phase,Amplitude,Sign Select... ‘

1

IanIt for hlstogram Output file: |/home/oxygenl0D/BORLAND/AHUTemp.naff.cmpet.hist bl
is the output from Number of bins: 0
H Size of bins: 0.0
NAFF analysis. e o
Upper limit: | R

Flot layout: [\ Lzl v 1%2 v 2x1 & 2x2 \ 252 \ 353 v 4xd  5%5 + 636

The idea of using
one program's

output as another
program'’s input Copy. .. | Run| Redisplay
is central to SDDS.
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Sample Histogram Results Searching for Correlations
= quidebpsswdslee [0

—withOnly=OutsideairTemp -pipe=out | sddsprocess -pipe "-define|
—eolumn, AbSCC, Correlat ionCoefficient abs" —match-col, Correlatella
me=CorrélateZliame, | | sddssort —pips=in /home/oxygeni0/BORLAND/2H
UTemp. sdds. cor —column=AbsCC, decreasing

(m

Puint| save As...| Enail...| Expwd piales...|

Histogram % Correlate \ Statistics \ Outlier \

Filename: |/home/oxygenl(/BORLAND/AHUTemp . sdds -

Search for variabies
COfrelatIOﬂS —W QOutsideairTemp Select...
- - = . -
Wlth out5|de Dependent wariables: |G:aHUS05CC1unnB9 IDBFPS057Temp,! Select. ..
air temperature Output file: |/home/oxygenl0/BORLAND/ZHUTemp.sdds.cor >

Rank-crder correlation:
Remove out1isrs:

Dither amount for scatter plots: 0.005 |

Correlation limit for scatter plots: 0.5

Make 2D Histograms:
Copy... | Run| Redisplay
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Correlation Analysis: Experimental Hall Correlation Scatter Plot Example
Temps. with Outside Air Temp.

= -0
Printout for SDDS file /home/oxzygenl(/BORLAND/AHUTemp.sdds.cor
Corr.Coef. Corr.8ignif. CorrelatePair
0.819 0.000 G:AHUS514Colunnl 46 BM2BFPS51 88 Temp . Out sideAirTemp
0.805 0.000 G:AHUS517Colunml160ID32FP5234Temp. Out sidelirTanp
0.805 0.000 G:AHUS13Colunnl 39BMZE6FPS51 74 Temp . OutsidehirTemp
0.795 0.000 G:AHIS07Colunni 02 IDL 3FPSO92Temp . Out sideAirTemp
0.791 0.000 G:AHUS514Colunml142ID26FP5192Temp. Out sidelirTeanp
0.777 0.000 G:AHUS09Colunnl 16 ID1 8FPS511 7Temp . OutsidehirTemp I~
0.761 0.000 G:AHUS08C0 lunnd 1 0BML 6FP51 04 Temp . Out sideAirTemp
0.761 0.000 G:AHUS513Colunml41 ID25FP5180Temp. OutsidelirTenp
0.754 0.000 G:AHUS11Colunnl 268 ID2ZFP5146Temp . OutsidesirTemp
0.752 0.000 G:AHUS08C0 lunnd 1 0BML 6FP5S103Temp . Out sideAirTemp
0.750 0.000 G:AHUS15Colunml S2BM30FPS202Temp . Out sidelirTenp
0.745 0.000 G:aHUS516Colunnl 56 ID31FP521 8Temp . OutsideairTemp
0.737 0.000 G:AHU513C0lunnl 40ID25FP51 72Temp . Out sideAirTemp
0.735 0.000 G:AHUS513Colunml 39 ID25FP51 75 Temp. Out sidelirTanp
0.719 0.000 G:AHUS513Co1lunn1 40 ID25FP51 71 Temp . Out s ideairTemp
0.717 0.000 G:AHU513C¢0lunnl 36 ID25FP51 76 Temp . OutsideAirTemp
0.716 0.000 ©:AHUSL5Colunml S2BMI0FPS201 Temp . Qut sidelirTemp
0.714 0.000 G:aHUS514Colunnl 43BM2 7FP51 96 Temp . Out sideairTemp
0.70% 0.000 G:AHUS517Colunnl 60BM33FP5233Temp . Cut sideAirTemp
0.705 0.000 G:AHUS13Colunml40ID26FPS1 73 Temp . Qut sidedirTemp
0.702 0.000 G:aHUS10Colunnd 1 9BML 9FP5135Temp . Out sideairTemp
0.702 0.000 G:AHUS511Colunnl 25BM21 FP51 54 Temp . CutsideAirTemp
0.701 0.000 G:AHUS0EColunnl 06 IDL4FPS108Temp. Qut sidedirTemp
0.693 0.000 G:aHU514Colunnl 44 ID27FP51 80 Temp . Out sideairTemp
0.693 0.000 G:AHUS509Co lunni 1 3BML 7FP5121 Temp . CutsideAirTemp
0.691 0.000 G:AHUS14Colunnl43IDZ6FPS184Temp. QutsidedirTemp
0.691 0.000 G:aHUS514Colunn1 44 ID26FP51 93 Temp . Out sideAirTemp
0.687 0.000 G:AHUS513Colunn1 39 ID25FP51681 Temp . OutsideAirTemp
0.684 0.000 G1AHUS08ColumnSS8EML ZFPS0T6 Temp . Qut s idedirTemp
0.682 0.000 G:AHUS509Co lunnd 1 3BML 7FP51 26 Temp . Out s ideAirTemp
0.680 0.000 G:AHUS515Colunnl S0ID29FP5203Temp . Cut sideAirTemp
0.676 0.000 G:AHUS14Colunnl4SIDZTFPS195Temp. Qut s idedirTemp
0.673 0.000 G:AHUS511 Colunnl 28 ID21FP5143Temp. Out sideAirTemp
0.658 0.000 G:AHUS516Co1lunn1 56 ID31FP521 7Temp. OutsideAirTemp
0.657 0.000 G:AHUS08COolumnS6 DL LFPS07 T Temp . QutsidedirTemp Fa
- | Export text...| Email. Export SDDS... |
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Statistics Computation _____Statistics Results

0/BORLAND/AHUTemp.sdds (/tmp/04

Printout for SDDS file /home/oxygen1D/EORLAND/AHUTemp sdds.stat
Jﬂ JJ Data Mean Median StDev QRange Units
F F F F
E
OutsideairTemp 74.6002 73,6877 8.66182 12.3464 F
o Ceipineiba | sisenies ooy, gigs sl T oy Lo
n’-collect=suffix=Median -collect=cuffix=StDev -co 5 - -
FiuoDRange | sadssort -pipe-in /memesowygend 0/ BORLAND AHUTonp. o Sﬁﬁ?i%%ﬁ%ﬁﬁi%%éﬁﬁ?ﬁf?:ﬂﬁ - - LoaeE H
s.stat -column-Rootname,decreasing ¥ G:AHUS10Co1unnl 196M] 9FB51 40Tenp 76.3799 0.594822 F
G:3HU510Co1umnl 22 ID1 9FB51 30Tenp 77.3624 0.956028 F
print| sse as...| Eusil..| Expsmd Dislsg G :RHUS06C lunn94EM] 1 FRS080Tenp 72.6389 0.843321 F
zote] sepe | et G:2HU506C0 lumnd9 IDL 2FES075 Temp. 715431 0.837735 F
G:2HUS506C0 lumn96 101 IFPS081 Tenp 72.7523 0.799526 F
Histogran Y Correlate . Statistics Y outlier ) G:AHU505Co1umn90IDYFP5064Temp 72.5255 0.766343 E
:AHUS06C0 lunn SEMI 1 FRS0 79 Tenp 7206011 0.760342 F
Filename: |/home/oxygen0/BORLAND/AHU Temp . sdds =1 G: AHU505 Column90 IDOFP5065Temp 32057 0.760153 F
G AHUS05C0 lumn 92 B OFP5061 Tenp 72.4878 0.755631 F
variables G: ARU505 ColunnE6BMIFPS06E Tenp 72.2988 0.724488 F
:3HU513Column] 39EMIEFR5L 74 Temp 73.3569 0.720899 F
Data variables: [G:2HUS05C0OLUnNB9IDEFP505 7Temp, Select. .. ‘ &1 2HUS07Co1unnd 045kt dFRSTEOTemp 128279 et F
G 2HU. Column! ID15FP! Temp . . F
G : RHUS05C0 lumn 92 B DFPS062 Tem 73.5458 0.70514 F
output file: [/home/oxygenl0/BORLAND/AHUTemp . sdds|.stat | = c:AHU513cO1umn1A\nmzeppsﬂaremg 5 3714 0.704255 B
5 G:AHUS11Columnl 25ID20FP5141 Temp .203 0.702095 F
Compute: | lesn W Median W gtandard Deviation :2HUS11Colunni 26 ID2 0FP5142Temp 73.2057 0.693935 F
|4 sigma w Quartile Range . Decile Range G:2HUS511Columnl 2 SEMZ1FR51 45 Tenp 72.5255 0.673863 F
G:23HU514Columnl 42ID26FR51 92 Temp 72.6767 0.61553% F
P M Med G : 2HU506CO 1umn 96 1D1 1 FP50 78 Tenp 73.5836 0.613883 F
ame ~ Mean - Median G:AHU509Co1unnl 1 SEML BFB51 16Tenp 73.4325 i
Sort by: |« Standard Deviation ., Sigma . Quartile Range G:AHU505Co1unn90IDIFP5063Temp 72.2988 0
: :3HU518C0 lumn] 68ID35FP5244Tenp 73.5836 0.575005
~r Decile Range G:3HU513Columnl 38 ID25FR5L 76 Temp 72.2988 056553 | Shoue statistical amalyels for
G:2HU513Columnl 39102 SFR51 75Tenp 73.1301 0.563497 | Laqo ™ O inan valne is tﬁe
G:2HU511Columnl 24BM71 FRSL s0Tenp 71.8454 0.559164 [ 2305, The oigne e
' AHUS06Co lumnO8EM] JFES0 76 Temp. 72.6389 0:558715 | RERor o and "DRangen are,
G:AHUS13Colunni 401D25FR51 72Temp 1.8076 0.55235 | Oeange Ane e riiie and
G:2HU513Columnl 37EMZ SFR51 77Tenp E] .53a591 Qe e R ioh contain
Copy... | Run| Redisplay G:AHU505Column83 IDBFP5057Temp 3.1679 0.534436 | D2 Tt ively. the middle 50%
@ :AHUS08CoIunnt 08101 5FE51 D6 Temp 72.2988 0.52788 | EoSPERc e S
G:AHUS13Columnl 39ID24FP51 79 Temp 71.6943 0.526587
G:2HU507Columnl 02101 3FP5091 Tenp 73.0546 0.526466
G:2HU509Columnl 14101 TFREL 19 Tenp 72.3744 0.523983
@:3HU507Columnd 02101 3FP5092 Temp 1.7698 0.521031 -
G:2HU505Co lumnl 1 0BML 6FP51 04Tenp 72.979 0.510259 0.793457 F /
Close | Print | Print...| Export text...
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Miscellaneous

Generic Controllers - |

Data logger review =2 ”I Quick Waveform Monitor. ..

Routtne operations = || exporinent posignar .

SR Data Review - ‘ Quick Experiment... uQ H kn H f

Storage Ring - Im Quick sddsplot. .. uic Inter aces tO
Storage Ring Knobs = || “Gutes sv0s eresange: basic SDDS capabilities

Storage Ring Physics >

Quick SDD§ DSP...

StonegelRinginowerloubRTl o) > ||| ouick spps statistics...

¢ Data collection

Storage Ring Steering > || Edit spps file...

Storage Ring BPMs > Ezport SDDS data. ..

storage Ring RT Feedback >

* Experiment
execution

Storage Ring RF Quick Controllaw. ..

ELE Compute Inverse Response Matrix. ..

Booster Quick Response Matrix Measurement. ..

Linac Routine Operations SDDS 3D Plotter...

Linac Physics Menu

SDDS Image Reviewer...

‘ Convert text file...

rf Gun

Attic

save/Compare/Restore

SDDS utilities

Software development

Physics

Power Supply

Close SubMenus | Eill
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SDDS Data Collection Capabilities

e Capabilities include
- Time series logging of values and statistics

- Glitch-, alarm-, or trigger-initiated logging with pre- and
post-event samples

- Synchronous and quasi-synchronous logging
- Logging of changes to values
- Alarm logging with related data capture
* Input files for these programs are largely identical
* All APS accelerator data logging uses these tools

¢ See our web site or later talks for more...
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Data Collection

e quickMonitor
- Interface to basic features of the program sddsnoni t or
- Time-interval-based data collection

e quickWaveformMonitor
- Interface to basic features of the program sddswnoni t or

- Time-interval-based collection of waveforms and scalar
values
* For more sophisticated applications, one can use
commandline SDDS tools...
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quickMonitor

Press &DD to enl
Loaded configur

U (atal T . ‘

DELETE | CLEAR PV name: mdb:EMI :setCurrentC PV readback: mdb:EMl:setCurrentC
= b db: Bl Y

DELETE | cLEaR | PV name: fmdb:CMI:intensityM PV readback: ndb:CML:intensityM
DELETE | cLEaR | PV name: wdb:FC1:intensityM PV readback: ndb:FCL:intensityM
DELETE | CLEAR | PV name: wdb:FC2:intensityM PV readback: ndb:FC2:intensityM
DELETE | CLEAR | P¥ name: fmdb:GV1:positionM BV readback: [ndb:GV1:positionl
DELETE | oLEaR | PV name: [mdb:H1:setCurrentC PV readback: |mdb:Hl:setCurrentC
ju

PV readback: |mdb:H2:setCurrentC

BV readback: mdb:H3:setCurrentC

BV readback: mdb:H4:setCurrentC

PV readback: mdb:H5:setCurrentC 7l

Interval (5 0.5

Steps: |1200

ot vi|/home/ oxygen/BORLAND/v1inac/monitorDatall. sdds|

RUN | NEW... | CLE2R ALL| SAVE CONFIG... | LOAD CONFIG...| NAME CAPTURE... |
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Elestron LINAC Beam Position

Press DD to enter more PV names for monitoring

seint| Gave ns...| Sneil...| Sxpemd pistes.

db: FC1: intensityM BY readback:

DeLEmE | oiEan | BV n

H5/Y¥5

20D

Interval (s): [t
Steps: [too
outpus file: i

RUN | NE CLEZR 2LL | S2VE CONF 10D CONFIG NAME CAPTUR]
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quickMonitor or StripTool?

¢ StripTool is a popular EPICS client for time-series sampling
- Convenient interface
- Scrolling plots of the data
e Use StripTool when
- ~5 channels or less
- Primary interest is seeing the data
- Note: StripTool can dump SDDS data
e Use quickMonitor when
- More than ~5 channels
— Primary interest is analyzing the data
- quickSDDSplot can perform “movie” plots of updating data
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X-Position (mm)Y-Position (mm)-

[ d—
Bl Current.
Control

quickMonitor Run Dialog

sddsmonitor /tmp/U40823-120225-22570bor landl /home/oxygen/ BORLAND/ v1inac/monitorDatall . sdds
“erase -interval=0.5,s —steps=1200 —verbose -getunits=force
Step 0. Reading devices at 0.020153 seconds.

Flushing data
Step 1. Reading devices at

0.520695 seconds.
Flushing data
Step 2. Reading devices at 1.020768 seconds.
Flushing data
Step 3. Reading devices at 1.520691 seconds.
Flushing data
Step 4. Reading devices at 2
Flushing data
Step 5. Reading devices at 2
Flushing data

.020931 seconds.
.520694 seconds.

Plot /home/oxygsn/BORLAND/v1inac/monitorDatall. sdds ”J Log plot| | Separate plots|[ | Same scale|

'- Cancel | Abort Print Email. Save As.
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Homework: Analyse the Vlinac* Simulation

= -1
Tolensily (mA) X-Posilion (mm)Y-Posilion (mm) pEgg|

Cattade 1 =

Iemvaratur
’ué‘—m s v
L
- .

. B Sheyenl
9.2 12,320.00 Tol

] o ] m -
H2/v2 H3/V3 Ha/V4 H5/v5

I O o R W

athode Current
el =

Uporator Contra_
B FELN eno Jizols] sl s

¢ Use quickMonitor to collect data on all PVs.

* Use quickSDDSplot to review signals: Final current (FC1) varies with time.

* Use quickSDDSStatistics to look for correlations with FC1: Cathode
temperature is highly correlated.

* Use quickSDDSDSP to look for frequencies: Clear 60s oscillations!

*N. Arnold, ASD
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Experiment Execution:

_ _ Example with Vlinac
quickExperiment

Press ADD to enter more PV names for measurements and wariables
* Limited interface to sddsexperi nent o romant doth ToaGan From Thome okt o BUNLAND o1 ihhc ] LB e ar Tmint . pon. J
Running.... (started Sun &ug 22 16:10:37 CDT Z004). 4
¢ Perform 1-D experiments with several (ganged) variables Zeint] e e il | Bomd e |
i i Measurements \ variables Y Parameters
* Measure any number of readbacks, with averaging and Intermeasurensnt interval (s): 5
statistics DELETE | OLEAR | BY: fmdb: CMI: intensitylt no. to average[30  |W stddev W signa ]
DELETE | CLEAR | BV: [mdb: FCL : intensityl no. to average |3'D— J
¢ sddsexperi ment offers more oeLeze | oLeaR | py: fmdb: FCZ: ntensitylt no. to average[30 | stddev W sigma|
DELETE | GLEAR | P¥: [mdb: PMI :3:positiontt no. to average[30 | stddev W sigma|
- N-dimensional experiments veLerE | ougan | 29 o 6L £ 22 pos LE Lol no. ta average[i .
- Verification of response of variables
— Test limits to ensure data quality 5dd Line | copy Line| Load...| fave...
- Script execution
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Variables Tab Parameters Tab

| 5 1 ) 2

ey e

Press ADD to enter more BV mames for measurements and wariables Press ADD to enter more PV mames fOr measurements and variables
Press ADD to enter measurement or variable DV names for sddsemperiment ! ;
f i - Press ADD to enter measurement or variable DV names for sddsemperiment
Measurement data loaded from /home/oxygen/BORLAND/v1inae/quickExperiment.mon. J Measurement data loaded from /home/oxygen/BDRLAND/vlinac/qujckgxperiment.mon.
Running.... (started Sun Aug 22 16:17:19 CDT 2004). i Running. ... (started Sun Aug 22 16:10:37 CDT 2004).
7]
| ) e Peine] save as. .| Email. | Expmd Disleg...|

y \
Measurements | Variables Y Parameters Measurements \ variables \ hmﬂgtgrg\

Steps: 15 Input file: |/tmp/040B22-161037-15784bor Land2
Post change pause (s): s Output file: wi|/home/oxygen/BORLAND/HIScanDl . sdds
DELETE | CLEAR | PV: [mdb:H1:setCurrentC Initial:[-0.5 Final: [0.5 W Relative Comment : |scan of HI corrector.
‘ RUN | NEW...| CLEAR ALL | CLEAR MEAS | CLEAR VARS | NAME CAPTURE... |‘

1

2dd Line | Copy Line
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Use qmckSDDSFlt to Look at Results

Provides
polynomial,
exponential,
and gaussian
fitting and
display.

Operations Analysis Group Software for General Users

Fitting polynonial function for Higcan0l.sdds

Function: mdb:FCL:intensitylM = 7.28948-0.13134%mdb:H1:setCurrentC
Plottin polynomlal function and data from H1Scan0l.sdds

Plotting Higcan0l.sdds

print| save ns...| Ewsil..| Papand Dislog.
Filename: [HIScan0l.sdds ~

Output file: [HLScanOl.fit.sdds

variables

Independent variable: [mdb:H1:setCurrentC Select...
Dependent variable: fmdb:FCL:intensityM Select...
Dependent variable sigma: [sigmamdb:FCL:intensityM select...
Filters
Standard filter:|. Yes ¢ No|start: End:
Time filter: Yes # No| Start (¥/M/D/H): Endi

Fit Options:

Polyaonial \ Exponential \ sauseion \

e & G 7 Sparse data: Yes # No| Interval: )
Generate sigmas:

Orders: 0,1 Revise orders: Yes 4 No | Threshold: Keep generated
Symmetry: |4 None -, 0dd -, Even

Normalize: Yes + No| For order: Mey MENGESE
x offset: [0 factor: [L Keep smallest

Specify sigmas: |-, absolute -, Fraction 4 No| |4 No
Auto Offset: [y Yes 4 No

Value:

PLOT DATA | FIT AND PLOT | DETAILED FIT HISTORY

Linear Fit to One Side

M. Borland, OAG/AOD, August 24, 2004
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smdbiH1:

mdb:FC1rinten

M. Borland, OAG/AOD, August 24, 2004

Intensity Data Is Bi-Linear

= 1=

Operations Analysis Group Software for General Users
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Experiment Execution:
ExperimentDesigner

* Allows designing complex experiments that involve

- Initialization
- Execution sequence

* User interaction

* Coordination of external programs and scripts
Finalization

Postprocessing

¢ Configurations can be saved and executed as a script with no

interface

- Allows N-dimensional experiments

M. Borland, OAG/AOD, August 24, 2004
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ExperimentDesigner: PV Panel Experiment Designer: Initialization Design

cnfiguration loaded from file /home/czygen/BORLAND/v1inac/ED0L/monitorLines
mieiely loaded from /home/osygen/BORLAND/v1inac/EDOL/execution
- adde 2o-d el e et sl unn——no rows left (SDDS_GetColumn)
nac/EDO1/ChangeControl .

Configuration loaded from file /home/oxygen/BORLAND/v1inac/EDOL/monitorLines
Completely loaded from /home/oxygen/BORLAND/v1linac/EDDL/execution
Completely loaded from /home/oxygen/BORLAND/v1inac/EDDL/ChangeControl.]

1
1
1
1

o

3
3
3:
3

Print| Save As. .| Email . | Expand Disleg

Processvarishles ) Initislization \ 100\ PinsLization \ outpateilas \ Postprocess \

ProcessVarishles | Initialization Y

T

PV / Equation Minimum  Mazimum PVtype Press "Add Init Entry" to add the initialization steps.
Imdb: H : st CurrentC mdb:ﬂi:setcurre%. 000000000000]jamps  |-5.0000000 |5.00000000  Control  DELETE B WS Readback name set_value orig value tolerance
[idb: cathodeTempi b cathodeTenp|wg 59N82661216176][degF  [0.00000000 [1.00000000 Readback  DELETE [mdb: cathodeCurrentc |mdb: cathodecCurrentc jtz iz [t.0 INSERT | DELETE | Get orig
Bquation | [CathodeTenperat] I [degc  omemE [mdb: qunonc [nlb 1 gunonC [t It [o.0 INSERT | DELETE | et orig

|mdb:GVL:positionC jmdb: GV : positionM t t 0.0 INSERT | DELETE | Get Orig

Script: |exec sddscasr -restore /home/oxygen/BORLAND/v1inac/config.snap INSERT | DELETE
Script: [exec maintainReadback —configFile /home/oxygen/BORLAND/vlinac/maintain INSERT | DELETE

Seript: [exec sleep &

2dd PmcesHvamable 2dd Equation 2dd Parameter|

2dd Init Entry | clear

INITIALIZE | RUN | INITIALIZE+RUN | pauss | nEsude | TERMINATE | CLEAR ALL | NAME CAPTURE.. . INITIALIZE | RUN
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Experiment Designer: Execution Design Experiment Designer: Run Program Dialog
&

Program: [sddsstatmon | sddsmonitor o sddslogger o, sddswmonitor ¢ sddsstatmon

8 Completely loaded from /home/oxygen/BORLAND/vlinac/EDOl/exescution Input file: |/home/oxygen/EORLAND/v1inac/sddsmonitor. in

& Completely loaded from /home/oxygen/BORLAND/v1inac/EDD1/ChangeControl.|
1 appendToPage

17:3
17:3 & Configuration loaded from file /home/ozygen/BORLAND/v1inac/ED0L/monitorLines
17:3
17:3

T:

Output File suffiz: [stat

steps: [30  interval (s): [0.5

rint| Save Az..| Bnail..| Bxpand Disleg

o2\ Initialization\ Exscutionbesign \ Pinslizstion \ OutputPiles \ \ User custom options: T
Steps |15 Interval (s) |1 Run Postprocess after exper)menm|v Yes 4 No Cancel
Output Directory: ﬂl/home/oxygen/EORLAﬂD/vlJnac/ Output Directory: P ||/home/oxygen/ BORLAND/ v1inac/
Output rootname: |edRun0l Qutput rootname: |edRun0L
Experiment Description: |Experiment designer demo Experiment Description: |Experiment desigfbr demo

Press "add Exec Entry" button to add the execution steps in order Press "add Exec Entry" button to add the execjion steps in order

ype: |[ChangeComtrol | SEL/VIEW Argumento | IsERT | DELEE | Iype: |[changeComtrol | SEL/VIEW Argute | nseRr | DELETE |
Type: |[WaitTime | SET/VIEW Argume Type: [WaifTime | SED/VIEW Arguiinto | Tuserr | poLeTe |
Type: [Readvalue | SET/vIEW Argue Type: [ReadValue | SET/VIEW argufints | Twserr | peLeme |
Type: [umProgram | SET/VIEW hrgome Iype: |[RunProgram | SED/VIEW Argumbnto | nseRr | DELEmE |

2dd Exec Entry | clear

INITIALIZE | RUN | INITIALIZE+RUN | pause | pEsuMe | TERMINATE | CLEAR ALL | NAME CAPTUR] |
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2dd Exec Entry | clear

INITIALIZE | RUN | INITIALIZE+RUN | pauss | nEsude | TERMINATE | CLEAR ALL | NAME CAPTURE.. .




Experiment Designer: Output Files Tab

Test passes,
Step 14, Lin
Step 14 done.

Experiment Done.

ng values

readi
e 3: RuNFrogram ....

1
1
1
1

I

Print| save s...| Email..| Expand Dislog.

quickSDDSplot Interface

Plct launched Sun
Working on list f
Working on list for y...
Ready.

pcist| save s | Ewsil..| Prpad pislag

Name Filters

2uy 22 18:00:07 c[
or x...

DDSplot dat
choices--pick
:setCurrentCExt
setCurrentCMax
:setCurrentCMea
1 : setCurrent CMin
setCurrentCsig

1
reme|

n

ma

Plot limits

(T

\

\ Final

t:

\ dutputpiles \ Pastprocess \

x: [FHI*

% min, max: [0 0

ReadValue Output File: /home/oxygen/BORLAND/v1 inac//edRun01-value
RunProgram(sddsstatmon) Output File: |/home/oxygen/BORLAND/v1inac//edRundi-stat
File Select...

Select Recent...

sddsedit /home/oxygen/BORLAND/v1inac//edRun0l-stat
quicksDDSplot -dataFileList /home/oxygen/BORLAND/vlinac//edRundi-stat
quicksDDSFit -filename /home/oxygen/BORLAND/v1inac//edRun0i-stat
quickSDDSDSP -filename /home/oxygen/BORLAND/v1inac//edRun0l-stat
quicksDDSStatistics —filename /home/oxygen/BORLAND/v1inac//edRun0l-stat
sddsExportData -dataFileList /home/oxygen/BORLAND/v1inac//edRun0l-stat
xemacs /home/oxygen/BORLAND/v1inac/ /edRun0l-stat

dtpad /home/oxygen/BORLAND/v1inac//edRunil-stat.

sddsquery /home/oxygen/BORLAND/v11inac//edRunil-stat

sdds2stream —rows /home/oxygen/BORLAND/v1inac//edRunll -stat

custom command. . .

INITIALIZE

RUN | INITIALIZE+RUN | CLEAR ALL | NAME CAPTURE...
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quickSDDSplot Output Example

3
H
1
H
1
i
H
i
i
§
H
H
H
t
H
i
i
i
H
i
1
H
¥
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y: [Fintensityd

P

y cholces-—

v nin, max: [0 o

pick any mumber

mdb:

CMl: intensi

mclb: CML : int ensi tyMHax
mclb CHL  int ensi tyMiean Teteowm Gk
mclb CML int ensityMtin
Ciose | accept [f1ap:cm : intensityMsigna Bins:
1CML:intensitylStev ||| size Of Bins:
nclb

:FCl:intensityMEztreme

Lower Limit:

Upper Limit:

Miscell. ayout Vertical mode ] . Device Fepeat :
¢ 1x1|[® linear B ne |[® ¥-windows ‘v Yes ‘
~ 222 ||x log b FC2 1 int enet tyioan i ~ B&W Postscript || No

i split pages || 1 histogram + 3x3 + Color Postscript
+ axd Accept | Accept All | [tmbol |\ ENG file (white)
~ 5x5 — + ENG file (black)

Timo f:iltor: & 22 |od

PNG fils name:

| scan Fre(e) | rast scan || isplay Related Contrel Names| ‘

‘ FLOT || Use tkeddsplot (beta) | SAVE COMMAND... | TOAD COMMAND... | SHOW COMMAND... | ZHPORT...| ‘
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Miscellaneous neric Controllers

Generic Controllers PV Oscillator.

Data logger review

PV Ramper. ..

e Set up a one-readback,

Routine Operations

One variable feedback...

one-actuator feedback

e Set up and perform

optimizations

e Change PVsin

Linac Routine Operations

Linac Physice Menu

rf Gun

Save/Compare/Restore

SDDS utilities

Software development

Physics

Power Supply

Close SubMenus | Kill

Operations Analysis Group Software for General Users

SR Data Review Generic Optimizer...
Storage Ring Tol Rnobs. .. |00p
Storage Ring Knobs 2D §lider Panel...

Storage Ring Physics TF, Probe...

Storage Ring Power Supplics Close subitenus | Kil1

Storage Ring Steering _—

Storage Ring BPMs

Storage Ring RT Feedback

Storage Ring RF

DAR

Booster

oscillatory or ramped
fashion

e Set up knobs and 2D
sliders
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Working. ..
Ready

print| save s | zwail | Expand pisleg

Readback: l’ mdb: cathodeTempM

Actugh

The “readback” is the =—=—_——""_"
thing to be stabilized
(cathode temperature)

Run Control Descriptj

Hold:

Change limi

The “actuator” is the
control used to stabilize
the readback e

Mode:

_{ Log data at every iteration

‘mdb:cathodecurrentc

=] o] o| ©

1000000

1

% Integral ., Proportional

Tests

Use “GetGain” button

to measure response ~.
2dd

coefficient

1| Bun | Info| GetGain...

Operations Analysis Group Software for General Users

ing mdb:cathodeCurrentC t
Waiting 15.000000 seconds afte:
Taking measurements...

t is 20.00% done. SetCain done.

ihe Tit 5_opt
Magimun "gain' is
Waiting 15.0C0000 seconds afte g
Taking measurements. .. Using 0.073831914
» Experiment is 40.00% done.
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i3 6.772129209791320e+00.
147€6382807875186

0.
039375832

peint] swve ss.. | Zasil..| Expemd Disley

File updated
Setting mdb:cathodeCurrentC to 1.23UlUUerUl
Waiting 15.000000 seconds after changing values

g measurements. ..
# Fxpariment. is 6 1% done. Actuator:
File updated
Sotting mdb:cathodsCurrentC to 1.280000e+01
Waiting 15.000000 seconds after changing values
Taking measurements. ..

s 80.00% done.

Readback:

Run Zontrcl BV:

Run Sontrcl Descr
Hold:
Change 1linit:

ed
mdb: cathodeCurrente to 1.330000e+01
5.000000 seconds after changing values Gain:

Action limit:

1

Pause (s):

Plot1 of 1 Szeps:
sampies:

node:

i Log data

Operations Analysis Group Software for General Users

iption:

imdb: cathodsTempl.
imdb: cathodsCurrentC

0
0.073831914039375932

[+ inte broportional

Borland, OAG/AOD, August 24, 2004

initial walue: -1

final value: 1
average: 60

Y | Zxpand pistes
interval (s): |1

mdb: cathodeTemp

post pause (s): |15
|mdb: cathodeCurrentC

steps : 5
gain factor: [o-3 ]
reading type . Ave. v Min. . Max. # Midpt. | e
relative to original? Yes ., No 3
| run... | | ]
Action limit ]
Pause (s): 1
1000000
1
4% Integral ., Proportional
ta at duery iteration
Tests
2dd

‘ Run | Info | GetGain...

Operations Analysis Group Software for General Users

Effectiveness of Feedback

Time starting Thu
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Generic Optimizer* Example: Optimization of the Vlinac

e A common requirement in control systems is

A . ¢ Deliberately mis-set all the correctors in the Vlinac
optimization of some quantity

simulation
* Feedback requires quasi-linear responses measured - .
. - * Set up optimizer with
around the desired point
S - 10 variables: the setpoints for all the correctors
e Automated optimization is useful when none of these P

conditions apply - 1 readback: the final beam current

_ Explores new territory Use Simplex method without initial 1D scans

~ Has advantages over manual tweaking e To reduce current ripple and noise effects:
- Itis relatively slow - Use maintainReadback to regulate cathode temperature
- Average for 60 seconds

*Inspired by J. Lewellen's “amoeba” script.
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Optimizer Interface: Variables Tab Optimizer Interface: Measurement Tab

I |1 IE| |1
ready. ready.
reading. .. reading. ..
reading Done J reading Done
v V]
print| save ns...| mail...| Zepend pialog... seint| save ne.. | mail .| Bxpsnd pisle,
Varidbles \ Neasuzensats \ Test Yaluss \ Run Gantrol \ Log File \ Parsaeters \ ‘ Varidbles \ Measurencnis \ Test ¥alueo \ Run Gonbrol \ Log File \ parancters \
DELETE | cLEAR | PV: [mdb:H1:setCurrentC  lower: |-2.50000 upper: [2.500000 change: [0.10000 initial: | gain: [1 N DELETE | CLEAR | PV: |mdb:FCL:intensityM Units: Offsetpv: | offset: [0.000000 weight: [1.00000
DELETE | cLEAR | PV: [mdb:Vi:setCurrentC  lower: [-2.50000 upper: [2.500000 change: [0.10000 initial: | gain: [
DELETE | cLEAR | PV: [ndb:HZ:setCurventC  lower: [-2.50000 upper: [2.500000 change: [0.10000 initial: | gain: [
DELETE | cLEAR | PV: [ndb:V2:setCurventC  lower: [-2.50000 upper: [2.500000 change: [0.10000 initial: | gain: [
DEETE | cLEaR | PV: [ndb:H3:setCurrentC  lower: [-2.50000 upper: [2.500000 change: [0.10000 initial: | gain: [ / Vi

2DD | LOAD Measurement PVs from file| SAVE Measurement PVs to file| Clear Measurement BVS

DD | Load variable PVs from file | SavE variable BVs to file| Clear variables... |

choose | KnobFiles:

|0 start_from present ., scarc,fmm,gwsn,vames‘

e Any number of actuators (“variables”) * Optimizes the mean-absolute-value (MAV) or RMS of
o A . any number of readbacks with optional offsets and
e Enter limits and initial step sizes L
weighting

* Provide composite knob definition files
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Optimizer Interface: Tests Tab Optimizer Interface: Parameters Tab

- ettt T - eptmlhteee [
Ay .
reading. .. e
reading Done

reading Done

Crxink| save as___| mail.__| ppand nislog

T (o o U (e e o e ‘

peint| save ns...| madl .| Zepand Disles...

Variahles \ Measucenents Y Test Values \ Run Gentrol \ Log File b Pacancters \

peLETE | cLEAR | TestPV: [mdb:gunOnC minimum: [L 000000 maximum[1.000000 sleeptime: [L.000000 |Iterat1ons: 500 tolerance: [0.0001 target: 0.0 Average: [60
pELETE | cLEAR | TestPV: [mdb:GVlipositionM  minimum: [1.000000 maximum|1.000000 sleeptime: [1.000000 |Interval(s) HRn Pause(s): [4.00000 divisions:[3 cycles: [d |
Method

H& Simplex ., 1D_gimplex ., 1DSean ., squishPvs H

MethodOpt icns
Y] ‘0 mazimize -, mlnlm)zeHJ frsshReading”l verboseHQ mav -, rms HJ testvalues”J runcControl HJ measScript

e ey 000 Choose script File |measurement script: |
20D | Load tests from file| SAVE tests to file| Clear tests... | —

» Optional “test values” to prevent optimizer from running * Simplex or successive 1-D scan methods

when conditions are not right (e.g., no beam) ¢ User-specified averaging and post-change pause
¢ Can optimize with user script to compute penalty function
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Optimizer Result Summary

e OAG provides a number of tools for the general EPICS
user

Access to accelerator data logs

oW
oo O

Perform data collection

Plot and analyze data

Design and execute experiments

o>
SIS
T

Feedback and optimization
e These tools are interlinked by SDDS files

&n
n

mdb:FCTintensityM {mA)

DaTER ' ZodzoR  Zodzzh T BTAUR T 2TdZR T 2Tdh * Don't miss follow-up lectures
~ OAG Tcl/Tk (R. Soliday)
- SDDS (M. Borland)

Time starting Fri Aug 20 17:13:26 2004
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OAG Group Members

e Present:
M. Borland, L. Emery, N. Sereno,
H. Shang, R. Soliday

e Emeritus:
D. Blachowicz, B. Dolin, K. Evans, C. Saunders
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